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0 Method and apparatus for generating a controlled atmosphere, particularly in containers and ships 1 
holds for storing flowers, fruits and vegetables. 



® A container is constantly kept at an overpressure 
by supplying a nitrogen-oxygen mixture generated in 
selected quantities, according to the stored product, 
by means of an apparatus that includes an air com- 
pressor (1); air filters (2); a molecular separator (3); a 
N2 -O2 mixture regulator (4); a receiver (5) having a 
manostat (6); a maximum power regulator (7), for 
^setting the container into working conditions; a flux 
^regulator (8) connected to said maximum power reg- 
ulator (7) in parallel, for maintaining the working 
2 overpressure and for regulating the CO2 generated 
1X3 by the product; an exhaust (10) of the overpressures. 
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METHOD AND APPARATUS FOR GENERATING A CONTROLLED ATMOSPHERE, PARTICULARLY IN CON- 
TAINERS AND SHIPS' HOLDS FOR STORING FLOWERS, FRUITS AND VEGETABLES 



The present invention relates to a method and 
apparatus for generating a controlled atmosphere 
in ships' containers and holds, particularly for stor- 
ing flowers, fruits and vegetables. 

It is known to use a controlled atmosphere for s 
storing fruits, vegetables and flowers in the best 
conditions for a long time in cold stores. A con- 
trolled atmosphere is generated having between 1 
and 5 % of O2 and between 0.5 and 10 % of CO2, 
according to the species and variety, and tempera- 10 
ture and relative humidity of the cells are con- 
trolled. 

The oxygen rate is lowered by using nitrogen 
catalitic combustion or flame generators or molecu- 
lar separators. ts 

The ceil must be sealed and it has to comply 
with very stringent pressure tests. Only leaks lower 
than a set value of mc/h/mq are acceptable to keep 
the O2, CO2, and N 2 percentages to the selected 
values for each item. 20 

Closed cycle CO2 absorbers are employed to 
control the CO2 content, by absorbing the exeeding 
CO2 generated by the metabolism of the items. 

The absorbers suck air from the cell, absorb 
part of the C0 2 and deliver back air having a 2s 
reduced amount of CO2. 

The fruit consumes 0 2 and generates C0 2 
lowering the amount of 0 2 to almost zero thus 
starting fermentative processes which make the - 
items useless. 30 

To obviate this inconvenience, air is delivered 
to restore the optimum amount of 0 2 needed. An 
adapted refrigerating assembly maintains tempera- 
ture and relative humidity at the selected values. 

This known refrigeration process works at nor- 35 
mal atmospheric pressure and is monitored by 
qualified personell. 

This type of system cannot be used in contain- 
ers and ships for the following reasons: 

1 ) It is difficult to seal containers and ships 1 40 
holds; maintenance, sealing by non-quaiified per- 
sonell, vibrations during shipping, the changing of 
external ambient conditions ( from -10* to +50* ), 
spoil the original seal and in time leaks are such as 

to make it impossible to maintain a controlled at- 45 
mosphere. 

2) The container is moved on trucks, ships, 
trains or other vectors, by personell not qualified in 
controlling the atmosphere of the containers. 

The aim of the present invention is to obviate so 
to the above problems, that prevent the known 
technology from being used in containers and 
ships, by creating a new method and apparatus 
that allow to maintain the selected controlled at- 



mosphere in containers and ships for storing and 
shipping fruits and vegetables even in case of 
conspicuous leaks. 

A further aim of the invention is that of elimi- 
nating the CO2 produced by the goods and at the 
same time maintaining the selected values of 0 2 
and C0 2 . 

The above aims are achieved by a method and 
an apparatus as described respectively in claims 1 
to 6 and 7 to 8. 

The containers or holds are kept in constant 
overpressure by supplying a nitrogen and oxygen 
mixture with selected percentages, and it is thus 
possible to set the rate of O2 and CO2 at optimum 
values, by simply variating the flux of the nitrogen- 
oxygen mixture, without supplying CO2 and using 
that mixture as washing fluid of the exceeding CO2 
produced by the goods. 

Such washing action is allowed by the inevi- 
table air leaks of containers and holds; those leaks 
are turned from an undesired circumstance into a 
useful factor by the method according to the inven- 
tion. 

Advantageously, to generate the nitrogen-oxy- 
gen mixture, a molecular separator is employed, 
e.g. of the hollow fiber type. 

That allows to obtain the nitrogen, required by 
the method according to the invention, in a limited 
space and using as power supply just the electric 
energy needed for compressing air, without any 
combustion process*. 

Further characteristics and advantages of the 
invention will be apparent by the following descrip- 
tion of an example of embodiment of the invention, 
illustrated in the enclosed drawing showing the 
operation diagram of an apparatus for working the 
process. 

A molecular separator generates a nitrogen- 
oxygen mixture at selected percentages according 
to the shipped product. 

The mixture is supplied to the container or hold 
in variable quantities. The maximum quantity is 
supplied at the beginning while setting the appara- 
tus at working conditions, the oxygen is reduced 
from 21 % to 3-5% in few hours. 

Subsequently, the mixture supply is reduced 
according to the actual leak rate of the container, or 
hold, and to the CO2 generated by the product ( 
which depends on the specific "breathing" intensity 
of the product ). 

In this manner the container is constantly kept 
at a slight overpressure ( ca. 2-3 mm water column 
), preventing O2 from entering from outside. More- 
over, it is possible to keep the selected values of 
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O2 and CO2, by simply variating the mixture flux 
supplied to the container, or hold, and by keeping 
it at a slight overpressure. 

It is to be noted that, as already mentioned, 
according to the present method there is no supply 
of CO2, the amount of C0 2 produced by the stored 
product being regulated by washing with the mix- 
ture generated by the system. 

In case there is so much CO2 produced that 
the maximum supply of the separator is not suffi- 
cient to maintain the optimum percentage of it, the 
exceeding amount of C0 2 , which cannot be elimi- 
nated by the flux generated by the separator, is 
purified by means of a C0 2 absorber of adequate 
capacity. 

The one figure included illustrates an apparatus 
for carrying out the method according to the 
present invention. The apparatus comprises the 
following devices, connected in series: an air com- 
pressor 1; air filters 2; a molecular separator 3; an 
N 2 +0 2 mixture regulator 4; a receiver 5; a man- 
ostat 6; a maximum power regulator 7, for setting 
the apparatus at working conditions; a flux regulator 
8. connected in parallel to the maximum power 
regulator 7, for maintaining the working overpres- 
sure and for regulating the C0 2 generated by the 
product; and an exhaust 1 0 of the overpressures. 

It is also provided an auxiliary. CO2 absorber 9 
connected between the container, or hold, 11 and 
the outlet of regulators 7,8, for absorbing the ex- 
ceeding amount of CO2. in case the stored product 
has a high metabolism. 

The method and the apparatus according to 
the present invention may have numerous modi- 
fications and variations, all within the inventive con- 
cept; furthermore, all the details may be substituted 
with technically equivalent elements. 

The materials employed, as well as the dimen- 
tions, may be any according to the specific needs 
and the state of the art. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly, such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs 



Claims 

1. Method for generating and mantaining a 
controlled atmosphere, particularly in containers 
and ships 1 holds, for transporting and storing flow- 
ers, fruits and vegetables, characterized in that a 
container is constantly kept at an overpressure by 
supplying a nitrogen-oxygen mixture generated in 



selected quantities according to the product con- 
tained in said container. 

2. Method, according to claim 1, characterized 
in that the nitrogen-oxygen mixture of selected 

5 quantities is generated by a molecular separator. 

3. Method, according to claim 1 or 2 character- 
ized in that the nitrogen-oxygen mixture is supplied 
to the container in variable quantities, a maximum 
quantity being supplied at the beginning while set- 

10 ting the working conditions, for reducing the oxy- 
gen rate from. 21% to 3-5%, subsequently said 
mixture supplied quantity being reduced according 
to the actual leak rate of said container and to the 
CO2 generated by the product depending from its 

75 specific breathing intensity. 

4. Method, according to one or more of the 
proceeding claims, characterized in that said con- 
stantly maintained working overpressure is of about 
2 - 3 mm of water column. 

20 5. Method, according to one or more of the 

preceeding claims, characterized in that the opti- 
mum selected amounts of O2 and CO2 are main- 
tained by simply variating the flux of said nitrogen- 
oxygen mixture supplied to said container and kept 

25 at a slight overpressure. 

6. Method, according to one or more of the 
preceeding claims, characterized in that in case 
said stored product generates an amount of CO2 
greater than a selected value depending on said 

30 product and such that said supplied mixture is not 
sufficient to reduce and maintain said selected 
value, the exceeding amount of CO2 is absorbed 
by a CO2 absorber. 

7. Apparatus, for carrying out the method of 
35 claim 1 characterized in that it comprises con- 
nected in series: an air compressor (1); air filters 
(2); a molecular separator (3); a N 2 -O a mixture 
regulator (4); a receiver (5) having, a manostat (6); a 
maximum power regulator (7), for setting said con- 

40 tainer into working conditions; a flux regulator (8) 
connected to said maximum power regulator (7) in 
parallel, for maintaining the working overpressure 
and for regulating the CO2 generated by the prod- 
uct; an exhaust (10) of the overpressures. 

45 8. Apparatus, according to claim 7, character- 

ized in that it comprises an auxiliary CO2 absorber 
(9) connected between said container (11) and said 
regulators (7,8) outlet. 

50 
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